Expression, crystallization and derivatization of the complete extracellular domain of the beta(c) subunit of the human IL-5, IL-3 and GM-CSF receptors.
The major signalling entity of the receptors for the haemopoietic cytokines granulocyte-macrophage colony stimulating factor (GM-CSF), interleukin-3 (IL-3) and interleukin-5 (IL-5) is the shared beta(c) receptor, which is activated by ligand-specific alpha receptors. The beta(c) subunit is a stable homodimer whose extracellular region consists of four fibronectin domains and appears to be a duplication of the cytokine receptor homology module. No four domain structure has been determined for this receptor family and the structure of the beta(c) subunit remains unknown. We have expressed the extracellular domain in insect cells using the baculovirus system, purified it to homogeneity and determined its N-terminal sequence. N-glycosylation at two sites was demonstrated. Crystals of the complete domain have been obtained that are suitable for X-ray crystallographic studies, following mutagenesis to remove one of the N-glycosylation sites. The rhombohedral crystals of space group R3, with unit cell dimensions 186.1 A and 103.5 A, diffracted to a resolution of 2.9 A using synchrotron radiation. Mutagenesis was also used to engineer cysteine substitution mutants which formed isomorphous Hg derivatives in order to solve the crystallographic phase problem. The crystal structure will help to elucidate how the beta(c) receptor is activated by heterodimerization with the respective alpha/ligand complexes.